Breaks Psychological and Technical Barrier 


Solar Cell Sets Efficiency Record 


Develop a solar cell that’s 30-percent efficient. 
Since 1978, that’s been a goal of DOE’s solar pro¬ 
gram. For the past five years, Sandia has pursued 
this goal as DOE’s lead lab in conducting research 
on high-efficiency crystalline solar cells. 

And, as of last month. Photovoltaic Cell Re¬ 
search Div. 6224 reached — in fact, surpassed — 
the goal. Principal investigator James Gee of that 
division demonstrated a 31-percent-efficient photo¬ 
voltaic cell in the division’s Photovoltaic Device Mea¬ 
surements Lab. 

“Early in our work in photovoltaics, we rec¬ 
ognized the importance of improving conversion effi¬ 
ciency,” says Don Schueler, manager of Solar Energy 
Dept. 6220. “We are now seeing the payoff of years 
of investment in understanding the basics of solar¬ 
cell efficiency.” 

“The achievement is yet another exciting devel¬ 
opment indicating the rapid progress we’ve seen in 
our photovoltaics program in the past two years,” 
adds Dan Arvizu, 6224 supervisor. 

The new concentrator cell, which James de¬ 
scribes as “a mechanically stacked, multijunction 
solar cell,” is a kind of tiny semiconductor sand¬ 
wich — a quarter-inch-diam., single-crystal gallium- 
arsenide cell atop a similar-sized single-crystal silicon 
cell (see “Solar Cells: Theory and Terminology”). 

Sandia was involved in the development of both 
component cells. The gallium-arsenide (GaAs) cell 
was developted under contract with Sandia by Varian 
Associates, Inc., of Palo Alto, Calif., and the sili¬ 
con (Si) cell was developed in cooperation with Stan¬ 
ford University. James used procedures developed 
over the past four years in assembling and testing 
the stacked cell. 

In brief, light from the high end of the spectrum 
(the blue end) is absorbed and converted to electricity 
by the upper cell. Long-wavelength light passes 
through the GaAs cell to the lower cell, which 
(Continued on Page Six) 

Taking Out Armored Vehicles 



JAMES GEE’S RECORD-BREAKING SOLAR CELL is not in a working photovoltaic array like this “Varian 10OOX" 
system northeast of Tech Area I — yet. When the time comes, the new 31 -percent efficient cell will be placed in a 
housing similar to the cylindrical cell assembly under his right hand. Above the multijunction cells will be Fresnel 
lenses like these that will provide solar radiation equivalent to that of 500 to 1000 suns. “That’s a greater concen¬ 
tration than the 350 to 500 suns at which the new cell performs at its optimum level, but the greater concentration 
means greater power output,” says Dan Arvizu, 6224 supervisor. 
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Fire Ant Delivers a Lethal 


Anyone who’s ever experienced a run-in with 
a fire ant knows the critter delivers a swift and dev¬ 
astating sting to its “target.” 

A Sandia-developed experimental robotic sys¬ 
tem named after that fearsome insect operates in much 
the same way. Designed to spot and destroy moving 
armored vehicles up to 550 yards away, “Fire Ant” 
could increase survivability chances for soldiers in 


the battlefield, according to James Kelsey, supervi¬ 
sor of Advanced Technology Div. 5267. 

“Last summer, we were asked to explore the 
idea of a system that could take out armored vehi¬ 
cles without endangering soldiers in the field,” says 
James. “In other words, send out an expendable sys¬ 
tem to do the dirty work while keeping the human 
operator in a secure location.” 


Punch 

Why an expendable system? “A system such 
as Fire Ant would most likely be used on a conven¬ 
tional battlefield where soldiers are at high risk — 
and the same would hold true for the system,” says 
James. 

Biggest Design Hurdle 

“However,” James continues, “effective mobile 
robotic systems require some expensive capabilities: 
night vision, accurate navigation, and reliable tar¬ 
get detection and classification. So our biggest design 
hurdle was to separate the high-cost items from a 
less expensive delivery vehicle and munition [war¬ 
head] — the part of the system least likely to sur¬ 
vive.” 

Fire Ant fills the bill. A relatively inexpensive 
four-wheeled ATV (all-terrain vehicle) delivers the 
munition, while a separate remote control unit (con¬ 
taining costlier components) “directs” the ATV to 
its attack position. 

Using a radio link, the operator positions the 
vehicle, aims it, sets it to recognize moving vehi¬ 
cles, and arms the munition. Subsequently, Fire Ant 
fires automatically when a large moving vehicle enters 
its aim point — for example, an intersection of a 
road being used by an enemy force. If the situation 
calls for it, the operator can manually override the 
(Continued on Page Five) 

Savings Bond 
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JAMES KELjSEY (5267), whose division was responsible for overall Fire Ant system integration, displays a mock-up 
of the mean little critter. Round element at top, an explosively formed penetrator, is Fire Ant's warhead; during 
field test last fall, it destroyed a surplus tank. 
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Antojitos 


Spare Your Wastebasket 

If you’re about to retire or leave the Labs, don’t toss your historically valuable records. 
Corporate Historian Necah Furman (3141-2) is looking for audiotapes, 
records, and photos. Call her on 6-9619. 


Fire Ant’s Entomological and Etymological Antecedent — As names of 
Sandia-developed weapons go. Fire Ant’s unusual. But it fits the deadly 
little device (see story on Page One) quite well. First of all, it’s 
tiny in relation to the kind of quarry it’s designed to subdue — 
armored vehicles, like, say, tanks. Second, it’s highly maneuverable 
and relatively fast. During a field test, it skittered up hills and 
down looking much like its namesake. And third, it is quite capable of 
delivering a most memorable sting. 

James Kelsey (5267) gets the credit for the apt appellation: ”I 
first thought of the ’queen bee/drone’ concept, because it implies the 
separation between high-value and expendable items we designed into Fire 
Ant. But that was inappropriate — bees fly; our system crawls. Then I 
thought of Fire Ant.” 

James is a south Texas native, so he had some first-hand (more 
precisely, first-leg) experiences with fire ants as a kid. "They’re 
fearsome little beasts with a nasty venom," he recalls. "And they leave 
quite a welt when they bite you." 

(Today’s lesson: Fire ants, also called thief ants, are illegal 
immigrants from South America. They’re reddish or yellowish ants just 
one to five millimetres long [less than a quarter-inch] but capable of 
inflicting a severe sting.) 

« » » 

CAUTION: WALKING HAY BE HAZARDOUS TO YOUR HEALTH! Walking in Tech 
Area I, that is. Yes, in principle, "pedestrians always have the 
right-of-way," but dying to uphold that principle is seldom in your best 
interest. It is legal for the silent marauders — bikes and EZ-Go carts 
— as well as motor vehicles to travel on those streets. Therefore, if 
you’re striding along the sidewalk in front of Bldg. 838 and suddenly 
remember you’re due at a meeting in Bldg. 836 at that moment, don’t veer 
90 degrees left and step into H Street without looking. It could be 
your last veer. 

« « » 

If You’re Seething After Reading the Preceding , rest assured — no, 
walk assured — that Security is on your side. More drivers are being 
cited for speeding, bikers (especially those who consider Tech Area 
streets as a worthwhile warm-up for the Tour de France) are no longer 
considered immune to tickets, and Security is generally clamping down on 
drivers who forget the "pedestrians are paramount" precept. 

One tip: If your vehicle has a motor, drive in first gear inside 
the Area. Helps you keep from speeding, and helps the walkers hear you. 
If you’re driving a bike or an electric vehicle, make some noise 
whenever you’re passing a pedestrian. Shout, scream, sing, something. 

« « » 

Expert Testimonial — And what does automotive expert Pete Witze 
(DMTS, 8362) of fiber-optic spark plug fame (see last issue) drive? A 
red and white ’66 Ford Fairlane convertible. 

» « » 

Anyone Ever Seen P 0 Box 5800? Probably a dumpster. Maybe a 
railroad car. 


Never attribute to malice that which is adequately explained by 
stupidity. 


THOMAS BACA to supervisor of Rotational 
Dynamics Div. 7543, effective July 16. 

Tom joined the Engineering Analysis Depart¬ 
ment’s Applied Mechanics Div. IV in June 1976 
under the Labs’ OYOC (One-Year-On-Campus) pro¬ 
gram. His work in that division included structural 
analysis and environments engineering for the Mk 4 
and Mk 12A projects. 

In 1986, he transferred to the Vibration Test¬ 
ing Division. He was project leader for the Area I 
and Area III mechanical shock laboratories when he 
was promoted. 

Tom has a BA in Latin American studies and a 
BS in mechanical engineering, both from Union Col¬ 
lege in Schenectady, N.Y. He received an MS in 
mechanical engineering and a PhD in structural engi¬ 
neering (under Sandia’s Doctoral Studies Program), 
both from Stanford. 

He is a member of the American Society of 
Mechanical Engineers (ASME) and the American 
Institute of Aeronautics and Astronautics (AIAA). 

Family activities including camping, cross¬ 
country skiing, and model building are Tom’s spare¬ 
time interests. He’s also active in YMCA youth 
activities. 

Tom and his wife Helen have four sons. They 
live in Northeast Albuquerque. 


Take Note 


Dick Russell, Director of Purchasing 3700, has 
been elected a Fellow in the National Contract Man¬ 
agement Assn, by its Board of Directors. Dick has 
been active in the contract management field for more 
than 20 years. 

* * * 

Margaret Carroll, supervisor of Safety Engineer¬ 
ing Div. Ill 3317, was elected to a two-year term as 
a Regional Vice-President, part of the national Board 
of Directors, in the American Society of Safety Engi¬ 
neers. 

Two Sandians were involved in the recent “Struc¬ 
tured Development Forum’’ for software engineers 
interested in the latest software development tech¬ 
niques. Held in San Francisco and hosted by LLNL, 


the international forum attracted 300 people from the 
public and private sectors. Joe Schofield’s (2624) 
keynote address was on “Emerging Technologies in 
Software Engineering.’’ Sharon Sardalos (7254) gave 
a presentation on “Improving Software Quality 
through Hierarchical Design’ ’ and was part of a pan¬ 
el discussion of “Software Quality Assurance.’’ 


Out of the Mouths of Nonagenarians... 

Now that he is 68 years old, you might think that 
age wouldn't be a joke for former Gov. Terry San¬ 
ford, who is seeking a U.S. Senate seat [in North 
Carolina]. 

But think again, “i complained to my mother, who’s 97 and 
still driving her own car, that they’re trying to make an issue of 
my age," says the white-haired Democrat, bushy eyebrows bob¬ 
bing and jowls dimpling. He claims her reply was, “Why son, 
that’s ridiculous — you’re old enough to run. ” 

V^ll Street Journal 
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SCABBARD Provides Realistic, Large-Scale Battle Scenarios 



WORKING WITH THE SCABBARD CODE in Sandia’s Remote Processing Center were these Army and Sandia 
people (from left): Capt. Mark Cawley, Tim Tooman (8474), Capt. Frank Grand, Capt. Emmett Perry, systems 
analyst Kaye Donovan of the MP School, Maj. Paul Hicks, Maj. Mike Robinson, Jim Rogers (DMTS, 8474), and 
Capt. Joe Richard. 


Sandia’s SCAB BARD, a one-of-a-kind comput¬ 
er code that simulates military movements and bat¬ 
tlefield scenarios, got a real workout recently when 
a joint US Army/Sandia team used it in support of 
the Army’s Close Combat Capabilities Analysis 
(C^A). 

The SCABBARD work focused on a series of 
issues related to the hypothetical employment and 
performance of tactical nuclear weapons in central 
Europe. The nuclear portion of C^A involves the 
Army’s requirements for tactical nuclear weapons 
through the late 90s. 

The seven-member Army team brought a de¬ 
tailed battlefield scenario to Sandia and worked with 
Bob Gallagher’s Systems Studies Div. 8474 staff in 
programming it into SCABBARD, a high-resolution, 
corps-level computer simulation model. Gary Rich¬ 
ter served as the Sandia Livermore project leader; 
Jim Rogers (DMTS) and Tim Tooman (all 8474) also 
worked with the Army team on a daily basis. 

“It’s our Cray computer’s ability to provide high 
resolution at the level of an Army corps [tens of thou¬ 
sands of troops and many thousands of combat vehi¬ 
cles], as well as the simulation code itself, that makes 
SCABBARD unique,” says Bob. “The high reso¬ 
lution means that a team can keep track of thousands 
of individual vehicles, their occupants, and equip¬ 
ment. The tasks the Army asked us to do couldn’t 
be accomplished with any other existing code.” 

Profitable Exercise for Army and Sandia 

Coordinating advanced planning with Gary was 
US Army Maj. Todd Jones, the Military Research 
Associate assigned to Phase I & Phase II Studies Div. 
8151. Working in parallel with Gary and Todd, Jim 
and Tim prepared the SCABBARD tools so the most 
recent set of changes to the computer operating 
system were available. “This way, the team was able 
to accomplish substantially more while the Army 
officers were here than they had anticipated or com¬ 
mitted to earlier,” says Bob. “It was a profitable 
exercise for both the Army and Sandia.” 

Bob says Army groups are interested in SCAB¬ 
BARD for three reasons: 

1. It is the only way they can obtain a high- 
resolution estimate of the movement rates of 
division-sized units on the battlefield; 

2. They are interested in the security of nucle¬ 
ar weapons as they are taken from storage 
sites to the battlefield, and they wanted to 
see how these movements would be accom¬ 
plished when all the combat and support 
vehicles are competing for the same road net¬ 
work. Simulating this competition would also 
provide perspective on the vulnerability of 
tbe nuclear weapons enroute; and, 

3. Meaningful estimates of the effectiveness of 
tactical nuclear weapons against Warsaw Pact 
combat units require a realistic treatment of 
target location errors and movement routes. 
Because of the high resolution (down to indi¬ 
vidual combat vehicles) and the use of actual 
Central European terrain and road informa¬ 
tion (LAB NEWS, July 17, 1987), SCAB¬ 
BARD is well suited to the task. 

“We’re only partially finished with the project,” 
Bob continues. “Now that we’ve worked with the 
Army team to create the SCABBARD version of the 
battlefield scenario, our next step is to interpret the 
results of the recent computer runs. Then there will 
be further scenario postprocessing and weapon per¬ 
formance assessments. 

“We have already learned, however, that some 
of the movement rates — especially those of the large 
combat units, or maneuver battalions — obtained 
from less sophisticated modeling codes appear to be 
unrealistic. According to Army members of the study 
team, Sandia’s code on the Crays shows that the 
movement-rate findings were more consistent with 
real experiences from military exercises. 

“We have not simulated any of the nuclear 


laydown work yet,” Bob notes. “That’s the sort of 
thing that will be important in helping the Army 
understand the effectiveness of specific weapons. And 
it will be a part of the study.” 

More Ahead for Sandia 

“It’s also the type of activity our division will 
be doing on a regular basis as a part of ongoing DOE 
studies,” adds Bob. “The most recent example is 
Gary Richter’s contribution to the joint DOE/DoD 
FOL [Follow-On to Lance] Studies and Analysis 
Working Group.” 

Rob Rinne (8470) gets credit for initiating devel¬ 
opment of the new Cray code in the early 80s; its 
predecessors include DIV WAG, which ran on CDCs 
in the mid-70s (LAB NEWS, Dec. 10, 1976). SCAB¬ 
BARD has now been used by Sandia, NATO teams, 
and the US military on several occasions and in both 
nuclear and non-nuclear tactical studies. 

The Army has permitted Sandia to retain the 
recent scenario for use in future DOE and DoD stud¬ 
ies. “This is significant because this version will most 
likely be one of the major scenarios used in nuclear 
studies, as well as in ACM [advanced conventional 
munitions] areas,” says Bob. “And, by being a part 
of this study, we understand what is behind the 


Army’s requests for certain performance requirements 
on weapons. That knowledge puts us in a better posi¬ 
tion to deal with the Army’s needs in the future.” 

In addition to working the SCABBARD compu¬ 
ter code at SNLL, members of the Army team visited 
SNLA, LLNL, and LANL, the other DOE weapon 
labs involved in the nuclear portion of the Close Com¬ 
bat Capabilities Analysis. 



Congratulations 

To Sherry Cruz (8531) and Victor Angelini, mar¬ 
ried in Manteca, July 3. 


Sympathy 

To Sandra Brown (8535) on the death of her 
grandmother in Pasco, Wash., July 14. 

To Wayne Chrisman (8347) on the death of his 
brother in Seattle, Wash., Aug. 3. 



EIGHT EMPLOYEES of Sandia’s contract security firm, Advance Security Inc. (ASI), came back from the DOE 
Regional Firearms Tournament July 23 with trophies for excellence in marksmanship (from left in front): Rick 
Neidner (2nd place in Expert class), Jerry Weber (1st place Expert), Mark Lindstrom (4th place in Tactical Ori¬ 
ented Revolver Stress Course), and Tim Johnson (4th place Shotgun Course); (back row) Bob Allen (1st place 
Shotgun), Martin Stunkel (2nd place Marksman), Carl Feighner (4th place Action Revolver), and Byron Lee (3rd 
in Shotgun). There were 60 competitors from around the DOE complex in this region; of the 23 trophies award¬ 
ed, ASI employees won nine. 




MOST OF THIS SUMMER’S 84 YOTs (Youth Opportunity Trainees) — now headed 
back to school — showed up recently for this photo commemorating the “Class of 
88. ” The only non-YOT shown is program coordinator Soila Brewer (3533; front row, 


eighth from right). Soila recruits through teachers in local high schools, colleges, 
and vocational schools. Teachers screen applicants to pick the most capable and 
deserving students for summer jobs at Sandia. 


Fun & Games 

Square Dancing — Swingin’ Singles Square 
Dance Club provides two free square-dance lesson- 
.sessions (6:30-8 p.m.) on Sept. 6 and 13 at its head¬ 
quarters building, located at 4915 Hawkins NE (near 
San Antonio and 1-25). Once your dance-appetite is 
whetted, you can register on Sept. 20 at 5:30 p.m. 
(same location) for a follow-up series of lessons. More 
info from Carolyn King (152) on 294-3125. 

Golf — Sept. 9 is the entry deadline for the 
annual Hispanic Heritage Golf Tournament, coming 
up Sept. 12 at Tijeras Arroyo Golf Course (9:30 
a.m.). Entry fee of $35 includes green fee, refresh¬ 
ments on the course, awards, and a golf clinic after 
the tournament ends. Proceeds go to the Mexican- 
American Women’s National Assn, for its scholar¬ 
ship program. More details from Tom Cordova (3411) 
on 296-8785. 

Corporate Cup — Fourteen SNLAans helped 
AT&T win the national Corporate Cup champion¬ 
ship for the second consecutive year. Competing at 
Stanford University Aug. 6-7 were John Kelly (6454 

— team jump, seniors relay); Dave Womble (1422 

— team mile); Roger Assink (1812 — 220 sprint 
relay); Jim Garsow (9216 — 880 submasters distance 
relay); Jim Schirber (1150 — 660 seniors relay); Tim 
Wheeler (6412 — lOK, 2-mile executive relay); 
Kathie Hiebert-Dodd (9115 —5K, lOK); P.J. McKee 
(3411 — 5K, lOK); Becky Hunter (9000 — lOK, 
1-mile distance medley relay); Mary Walker (1556 
—440 women’s relay, 440 submasters distance relay); 
Larry Walker (9222 — 880 executive relay, 880 
submasters sprint relay); Tina Tanaka-Martin (7112 

— 440 submasters distance relay, 440 women’s relay); 
Fran Stohl (6212 — 220 masters relay, 5K, lOK); 
and John Otts (6222 — team shot put). SNLL was 
also represented; Jim Reitz (8144) participated in the 
5K and lOK. Selected for the AT&T team, but unable 
to participate, were Kay Schoenefeld (6425), Bon¬ 
nie Vigil (2644), Peggy Walsh (1812) and Joe Treml 
(8144). 

Bring It Around at 2, Jeeves 

® Valet parking comes to downtown Cedar Rapids, 
Iowa, as part of an effort to lure shoppers from 
suburban shopping malls. For $2, city employees 
in fancy uniforms park and retrieve cars as part 
of a 90-day test program. 



SEISMIC RECORD OF HISTORIC SHOT — Jim Durham’s (DMTS, 9241) pen is just above some of the seismic 
traces from the “Kearsarge’’ underground nuclear detonation at Nevada Test Site on Aug. 17. Part of the unprec¬ 
edented US-Soviet Joint Verification Experiment designed to determine whether both countries can accurately 
measure the other’s nuclear test yields, “Kearsarge” was the US shot observed by a team of 40 Soviet scientists. 
In September, a Soviet shot at Semipalatinsk will be observed by a US team; George Patton (9241), Horace 
Poteet (DMTS, 9115), and Jack Schendel (9112) are among the Americans assisting with preparations for that 
shot. These seismic traces were recorded at the FACT (Facility for Acceptance, Calibration, and Testing of seis¬ 
mic monitoring systems) site in the remote reaches of the Coyote Canyon Test Complex. Horace was part of the 
“Kearsarge” team; Carter Broyles (7100) and Paul Stokes (9110) were among the official observers. 


Wall Street Journal 
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High-Speed Cannonball 


Explosively Formed Penetrators 
Provide Stand-Off Capability 


One of the few Fire Ant components that’s 
not an off-the-shelf item is its warhead. The com¬ 
pact (15-in.-diam.) munition, called an explo¬ 
sively formed penetrator (EFP), consists of a 
detonator and high-explosive charge inside a steel 
case behind a concave copper faceplate. 

As the device “sees” a target move across 
its aim point, the explosive charge detonates, 
causing shock waves to strike the copper lens in 
front. The lens, propelled forward by the force 


of the explosion, in effect collapses in on itself, 
deforming into an oval-shaped slug as it moves 
forward toward the target at a high rate of speed. 
In effect, the 22-lb. copper slug becomes a high¬ 
speed cannonball. 

EFPs are not new; similar, smaller devices 
have been developed by the Army to provide a 
stand-off anti-armor capability. But Fire Ant’s 
EFP is the largest ever built. That has advan¬ 
tages in both speed and distance. 


Fire Ant 

automatic firing system at any time to prevent its oper¬ 
ating as programmed. 

Sandia equipped the commercially available 
gasoline-powered ATV with electrically driven actu¬ 
ators for remote control of steering, throttle, brakes, 
and weapon-platform tilt. A small black-and-white 
TV camera mounted on the weapon platform sends 
live pictures to the control unit, whose operator uses 
a joystick to accelerate, steer, and brake the vehicle. 

Computer Processor Takes Over 

Once the operator positions Fire Ant and aims 
the weapon, a computer processor in the remote con¬ 
trol unit takes over. Using the transmitted TV image 
to determine target motion in the camera’s field of 
view, the processor arms the munition when it sens¬ 
es moving vehicles; Fire Ant is then ready to fire 
when a vehicle reaches the exact aim point. 

A high-explosive charge propels — at speeds 
greater than 6600 feet per second — a 22-pound cop¬ 
per slug, which can zero in on targets nearly a third 
of a mile away. Before it’s fired, the explosively 
formed penetrator (see “High-Speed Cannonball”) 
sits atop the Fire Ant delivery vehicle, giving it the 
appearance — true to its name — of a large, one- 
eyed insect. Unlike most antiarmor weapons, the 
munition is self-contained, with no need for a guid¬ 
ing barrel. 

The munition’s speed, according to James, 
accounts for part of its accuracy. ‘ ‘Unlike duck hunt¬ 
ing, where the hunter aims at a point ahead of the 
flying bird,” says James, “the Fire Ant projectile’s 
rapid-fire delivery makes ‘leading’ the target unnec¬ 
essary.” Other details of the guidance system ate clas¬ 
sified, he says. 

The munition’s compact design (15-inch diam¬ 
eter) allows Fire Ant to remain maneuverable—even 
in tight spaces — and makes detection by an enemy 
soldier or sensing device more difficult. Including 
the mounted munition. Fire Ant is about four feet 
tall and long and two feet wide. 

Design and development of the Fire Ant dem¬ 
onstration system moved along rapidly, according to 
project leaders Bill Caskey (5267) and Steve Roehrig 
(5249). “Only two months elapsed between the time 
we began design work and the first live-fire demon- 
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Occupational Disease No. 72 

At a recent gathering of molecular biologists, 
Feedback spotted what looked like a genuine case 
of "Gilson’s thumb. ” Apocryphal among gene 
splicers, the affliction is a sort of tennis elbow for 
scientists. It gets its name from a piece of apparatus, ... a 
thumb-operated automatic pipette often known in the trade as 
a Gilson. 

Cloning or sequencing DMA means hours of sweated labor 
over a hot Gilson. Sadly, the inflamed tendons of this particular 
genetic engineer met with little sympathy from his colleagues. 
■Just needs to oil the Gilson, ” one of them muttered. 

New Scientist 


stration last September,” Bill says. “That first field 
test — in Coyote Canyon — showed that we were 
on track in terms of concept. ’ ’ 

“Fire Ant hit and destroyed a rebuilt, surplus 
M-47 tank that we’d rigged with a camera and actu¬ 
ators to control its steering and brake/throttle func¬ 
tions,” adds Steve. “And — as we expected — Fire 
Ant was also destroyed by the force of the munition 
as it fired.” 

Though Labs developers believe the system 
proves the concept, James says the military — at this 
point—has made no decision about building or using 
Fire Ants. “In the meantime,” says James, “we’re 
woricing on laiger systems that place high-value items 
— things like infrared imagers, inertial navigation 
systems, and computer processors — in a surviva- 
ble, reusable package.” 

Queen Ants and King Ants 

One such system, described by James as the 
“Queen Ant” concept, includes a larger unmanned, 
teleoperated vehicle that could lead, carry, or tow 
four to ten Fire Ants into a battle zone. Another is a 
fixed-location command base (“King Ant”) with 
specialized electronics for controlling many more Fire 
Ants. 

Lowering Fire Ant’s center of gravity to ensure 
its stability while traveling over rough terrain is a 
design focus for future models. One design approach. 


James says, would be to install a system that would 
stow the warhead inside the ATV as it travels toward 
its destination, then raise the projectile above the vehi¬ 
cle once it stops. 

“Fire Ant appears to be cost-effective,” notes 
James. “If a delivery vehicle and its munition cost¬ 
ing several thousand dollars can be used to destroy 
an armored vehicle costing perhaps a million, it’s 
obviously an excellent military investment.” 

Fire Ants could possibly be used for other kinds 
of missions as well, James points out. For example, 
they could be used to spot and designate targets, cov¬ 
er troop withdrawals, occupy high-risk positions, and 
gather route intelligence. 

Several Labs organizations contributed to the 
Fire Ant effort. “It was truly a team effort in every 
sense,” says James. His division was responsible for 
woiic on the teleoperated-vehicle concept and for over¬ 
all system integration. Ed Hoover (9133) coordinat¬ 
ed work on the video motion detection system, while 
Bob Nellums (9122) was project coordinator for 
munition (warhead) design. Track and Cables Div. 
7535, with Tom Stueber as test director, coordinat¬ 
ed the live-fire demonstration last fall. 

Contractor assistance came from EG&G, which 
built various pieces of hardware, and from the New 
Mexico Energy Research Institute, which modified 
the tank target for the field test. 

•PW/LPerrine(3161) 


9 Directorates Hit 100% 

Savings Bond Allotment 
Edges Toward $3 Million Level 


Most money experts and nearly all Sandia 
employees share at least one point of view; They 
believe investing in US Savings Bonds is a smart 
financial move. 

That fact’s confirmed by the final results 
from last spring’s Bond drive. This year, 
Sandians will invest an all-time high — 
$2,936,949 in Bonds. The record allotment is 
an 8.7 percent increase from a year ago, ac¬ 
cording to Jack Tischhauser (2850), 1988 
Savings Bond chairman. 

“Once again, the Bond effort received tre¬ 
mendous support from employees at all locations 
— Albuquerque, Livermore, Tonopah, and 
Pantex,” says Jack. “It’s obvious that Sandians 
recognize a good deal when they see one — and 
Bonds are certainly that.” 

A ‘Right to Be Proud’ 

Final 1988 Bond drive stats show that %.56 
percent of Sandians now buy Bonds, a 3.77 
increase in participation from the beginning of 
the campaign. “Tliat participation level is sec¬ 
ond only to the record high of 96.7 jjercent es¬ 
tablished in 1985,” Jack notes. “Historically, 


Sandia has had an outstanding participation 
record, and employees have every right to be 
proud.” 

Nine directorates (up from five last year) 
achieved 100 percent participation: 200, 400, 
1200, 1400, 2700,2900,6300,6500, and 7200. 
Members of the “Almost-100 Club” (98 per¬ 
cent or better) are 100, 1100, 1500, 2100, 2500, 
2800,5200,6200,7100,7500,9100, and 9200. 
Honorable mention for 97 -f percent participa¬ 
tion goes to 1800, 2300,5100, and 8200. 

The total Bond allotment translates to an 
average $29.55 per month per employee, com¬ 
pared to $27.27 a year ago. About 46.5 percent 
of Labs employees are at or above the Bond-a- 
month level, up from 45 percent last year. 

“Our outstanding campaign results didn’t 
just happen,” says Jack. “They reflect a lot of 
hard work, enthusiasm, and time on the part of 
members of the Savings Bond Committee, as 
well as VP and directorate reps. 

“I’d like to express my thanks and gratitude 
to each one of them — and to the many Sandians 
who recognize ‘the Bond advantage.’ ” •PW 







Second Milestone This Year 


The solar-cell success story is the second 
this year for Dan Arvizu’s Photovoltaic Cell 
Research Div. 6224. 

The previous milestone in DOE’s five-year 
research plan was the demonstration of a >24- 
percent, mounted, single-junction silicon cell that 
could easily be wired into a module (the hous¬ 
ing containing optics and an array of cells). The 
division surpa.ssed that milestone in May with 
two separate cells, a 24-percent-efficient cell 


fabricated by the University of New South Wales 
(Australia) and a 25-percent cell fabricated by 
Stanford University. 

Sandia’s photovoltaic-cell research project 
consists of an in-house research effort, includ¬ 
ing unique laboratories for device measurements 
and fabrication, and a complementary university/ 
industry contract research program that has prov¬ 
en highly productive. 


(Continued from Page One) 

Solar Cell 

operates in the red portion of the solar spectrum. 

Alone, the Varian cell achieved an efficiency 
of 27.2 percent. James tested several bottom cells, 
with peak efficiencies for the stacked cell ranging 
from 29.5 to 31 percent at the simulated intensity of 
350 to 500 suns (1 sun = 1 kW/m^). 

The Stanford-developed cell had the highest bot¬ 
tom cell efficiency, 3.8 percent. “That appears low,” 
says James, “but efficiency is defined in terms of 
the total light incident on the cell stack. Only about 
half the light reaches the bottom cell.” 

Highest-Ever Conversion Efficiency 

According to James, the new composite cell rep¬ 
resents the highest-ever photovoltaic conversion effi¬ 
ciency (the fraction of the solar radiation hitting a 
solar cell that’s converted into electricity). If s the 
first time that a multijunction cell has clearly exceed¬ 
ed the performance of the best single-junction cell. 
The previous record for a multijunction cell was 26.6 
percent, also achieved with a GaAs/Si cell assem¬ 
bled and tested at Sandia two years ago. 

“Much of the solar community was skeptical 
about our chances of breaking the 30-percent goal 
this year,” says James. “But we had excellent sup¬ 
port from our cell developers, Varian and Stanford.” 

“The 30-percent efficiency level turned out to 
be as much a psychological barrier as a technical 
one,” adds Virg Dugan, Director of Advanced Ener¬ 
gy Technology 6200. “I’ve been comparing it to the 
four-minute mile —just as many runners were able 
to break that barrier once Roger Bannister did it in 
1954, I expect other research groups will achieve 


30-percent efficiency, at least in a lab setting, very 
soon.” 

Although the new cell has so far been tested 
only in the simulated solar spectrum of a laborato¬ 
ry, it’s slated to become a “module-ready device” 
capable of producing nearly 8 watts of electrical pow¬ 
er in a field-test environment. 

Eventually, the module-ready devices will be 
incorporated into a concentrator module, consisting 
of a series of sunlight concentrators (Fresnel lenses) 
and cell assemblies built into the module’s housing. 
Modules can then be connected in an array to pro¬ 
duce a meaningful amount of power. Concentrator 
development is a task of Photovoltaic Technology 
Div. 6221, headed by Eldon Boes. 

Ahead, Cheaper Power 

The next step in DOE’s photovoltaic research 
plan is to group the cells and install them in a mod¬ 
ule that’s 25-percent efficient. (Module efficiencies 
will be less than those of the cell because of losses 
in the electrical and optical parts of the module.) 
DOE’s plan also calls for pushing experimental cell 
efficiencies to 35 percent. “That probably means per¬ 
fecting a bottom cell that’s 5- to 6-percent efficient,” 



DISASSEMBLED ASSEMBLY — At the intersection 
of the leads is the silicon cell; in the tweezers is the 
gallium-arsenide cell that will be stacked on the oth¬ 
er one. The result is a solar cell that achieved a 
31-percent efficiency in Div. 6224’s Photovoltaic 
Device Measurements Lab. 

says James. “Combining that with a gallium-arsenide 
top cell in the 29- to 30-percent range would allow 
us to reach the 35-percent goal.” 

Although photovoltaic systems are not consid¬ 
ered economically competitive with fossil-fueled or 
nuclear power plants for utility power today, photo¬ 
voltaic systems are becoming common in areas of 
the globe not served by traditional electrical distri¬ 
bution systems, such as small islands or areas in the 
Third World. 

“And that’s with systems having cell efficien¬ 
cies less than 20 percent,” says Eldon. “If a new 
cell increases that efficiency significantly, at mod¬ 
est increase in cost, photovoltaics will become more 
attractive for conventional electricity markets, includ¬ 
ing utility-grid applications.” 

Photovoltaics are already the power source of 
choice for many space applications. The new cell 
could be qualified for space “in a couple of years,” 
says James. 

James was assisted by Misch Lehrer (EG&G) 
in assembling and testing the new cell. Clement 
Chiang (6221) and Dave King (6224) played k^ roles 
in the development of the cell’s predecessors. 

•BH/WKeener(3161) 
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Solar Cells: Theory and Terminology 


A solar cell, also called a photovoltaic cell, 
is a solid-state device that converts solar radiation 
directly to electricity. The key word is “directly.” 
In contrast to solar cells (which use the sun’s 
light), solar-thermal technologies use the sun’s 
heat to boil water, molten salts, or other liquids, 
and convert that energy to electrical power via 
conventional turbines. 

Although the photovoltaic effect was first 
observed in 1839, it wasn’t until 1954 that the 
first real photovoltaic cell was developed. That 
cell, which grew out of Bell Labs’ pioneering 
work in semiconductors (the same work that led 
to the transistor) was about four percent efficient. 

A solar cell is essentially a semiconductor 
with a built-in electrical field. This field is cre¬ 
ated by joining (that is, creating a junction be¬ 
tween) materials that have different electrical 
properties. 

When a photon (light is made up of pho¬ 
tons of different energies) is absorbed in the 
semiconductor, an electron becomes a charge car¬ 
rier. That is, the electron is activated to a state 
in which it’s mobile. The mobile charge carri¬ 
ers are collected by the built-in electric field, 
producing the flow of current that powers a load. 

The optical response of a semiconductor is 
determined ly its “b^dgap” (its light-acceptance 
characteristics). Photons with energy less than 
the bandgap are not absorbed. Photons with ener¬ 
gy equal to or greater than the bandgap can be 
absorbed and activate electrons (although any 
energy that exceeds the bandgap is dissipated 
as heat in the semiconductor). 

Unfortunately (at least for photovoltaic ap¬ 
plications), sunlight has a broad spectral range— 
0.3 to 4 microns in wavelength. Therefore, even 
in theory, the maximum efficiency achievable 
(when known material limitations are considered) 
in a single-junction, single-bandgap cell is only 
about 31 percent in unconcentrated sunlight. 

A multi-bandgap, multijunction solar cell 
has a higher maximum achievable efficiency 


because it divides the broad solar spectrum into 
smaller portions to which each junction is bet¬ 
ter matched. For example, a two-junction cell 
has a maximum theoretical efficiency of about 
42 percent in unconcentrated sunlight. 

Multijunction = Multi-Spectral 

Multijunction cells are sometimes referred 
to as “multi-spectral” because of the way th^ 
work. In the stacked GaAs/Si cell, the GaAs cell 
converts the portion of the solar spectrum below 
0.87 microns, and the Si cell converts the por¬ 
tion between 0.87 and 1.2 microns. “So the 
maximum achievable efficiency improves with 
the number of junctions,” says James Gee (6224), 
“although the complexity of the cell soon be¬ 
comes overwhelming.” 

Creating a multijunction cell involves one 
of two approaches. The approach taken by San¬ 
dia is to fabricate the component cells separate¬ 
ly, and then to mechanically stack the component 
cells by means of a transparent adhesive. This 
approach allows use of well-developed single¬ 
junction cell technologies — GaAs and Si. 

The second approach is a monolithic cell; 
that is, grow the junctions on a single substrate. 
The monolithic approach is conceptually sim¬ 
pler, and it avoids the cost of additional substrates 
and cell processing. The Solar Energy Research 
Institute in Golden, Colo, (the other DOE- 
sponsored photovoltaic laboratory) develops and 
supports monolithic multijunction solar cells. 
However, the formation of the complex, thin 
layers necessary to create semiconductors with 
appropriate bandgaps in sequence has proceed¬ 
ed slowly because of some very difficult mate¬ 
rials issues. 

Sandia’s recent success has now caused sev¬ 
eral groups to seriously consider mechanically 
stacked, multijunction cells for applications such 
as space power that were not considered feasi¬ 
ble a few years ago. 



Congratulations 


To Ponja and Lane (6315) Yarrington, a son, 
Dallin Mark, Aug. 3. 

To Pandora (9213) and Luis (7831) Apodaca, 


a son, Arin Raphael, Aug. 9. 

To Chris (6250) and Larry (2647) Tolendino, a 
son, Gregory Lars, Aug. 15. 


Sympathy 

To Lola Orr (3520) on the death of her father 
in Corvallis, Oreg., Aug. 7. 

To Barbara Merriken (9213) on the death of her 
husband in Albuquerque, Aug. 17. 
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Deadline: Friday noon before 

week of publication uniess changed 

by holiday. Mail to Div. 3162. 

Ad Rules 

1. Limit 20 words, including last name 
and home phone. 

2. Include organization and fuil name 
with each ad submission. 

3. Submit each ad in writing. No 
phone-ins. 

4. Use 8V2 by 11-inch paper. 

5. Use separate sheet for each ad 
category. 

6. Type or print ads legibiy; use only 
accepted abbreviations. 

7. One ad per category per issue. 

8. No more than two insertions of 
same “for sale" or “wanted" item. 

9. No “For Rent" ads except for em¬ 
ployees on temporary assignment. 

10. No commercial ads. 

11. For active and retired Sandians and 
DOE employees. 

12. Housing listed for sale is available 
for occupancy without regard to 
race, creed, color, or national origin. 

MISCELLANEOUS 

BABY CRIB W/MATTRESS, sheets, and 
blankets, $75. Hendrix, 299-8872. 

MATCHING PECAN WOOD LIVING 
ROOM FURNITURE: couch, 2 
chairs, 2 end tables, coffee table. 
Marmon, 298-0238. 

WASHER, General Electric, almond, 
extra heavy duty, large capacity, 
6-cycle, w/mini basket, $350. Wal¬ 
la, 299-2209, after 6. 

19” MAGNAVOX COLOR TV, 8 years 
old, not remote, $125; 30” aluminum 
screen door $8. Duvall, 881-4406. 

LITTON MICROWAVE OVEN and micro- 
wave browning dish. Sanchez, 821 - 
6391. 

WASHER/DRYER, Kenmore, $125/pr.; 
dishwasher, $25. Ballard, 828-2504. 

JANITORIAL BUCKET for string mops, 
foot-controlled wringer, holds 4 gal¬ 
lons, plastic, used once, cost $45, 
sell for $20. Barr, 821 -5870. 

SINGLE-SIZE BEDSPREAD, w/match- 
ing curtains (for girl’s bedroom). 
Wagner, 823-9323. 

SIDE-BY-SIDE REFRIGERATOR, Gen¬ 
eral Electric, avocado, $175. Martin, 
822-8260. 

BATTERY CHARGER, dual rate, 6/2 A, 
6-12 V, Schumacker Electric, $15. 
Rainhart, 821-3690. 

WINCHESTER 1300 FEATHER¬ 
WEIGHT SHOTGUN, 12 ga., win- 
chokes, new, $240; TC Seneca 45 
cal. muzzle loader, bullet mold, $175. 
Klett, 884-8354. 

NIB WALTHER PPK/S PISTOL, .380 
cal., case, w/extra clip, $300; shot¬ 
gun, Remington 1100, 12 ga., 28” 
MOD VR, never fired, $290. Bercaw, 
275-1691. 

CRIB, dark wood, Bassett, w/Sealy 
Baby Posturepedic mattress, used 
7 months, cost $250, sell for $150. 
Torczynski, 292-7191. 

REMINGTON 870, 12 ga., modified 
choke, 2-3/4” chamber, w/extra 30” 
full choke barrel, $275. Rosenthal, 
296-2119. 

KENMORE ELECTRIC DRYER; misc. 
small appliances; Edsbyn X-C skis; 
Singer sewing machine, Cinelli bicy¬ 
cle rollers. Smith, 298-7748. 

DUAL 8 EDITOR VIEWER, $8; 2-gallon 
galvanized sprayer, $6; 11 ” electric 
fan, $3; movie beam light, $5. Hoff, 
294-4835. 

CHESS SET, carved onyx pieces and 
board, $60; chest-high rubber fish¬ 
ing waders, $30; metal high chair, 
$20. Reid, 268-6506. 

FOUR P195/75RH DELTA TIRES, 6- 
hole, 14” wheels, removed from 
Chev. LUV, $30 each. Bishop, 299- 
8782. 

UKC “PR”-registered Bluetick hound 
puppies, born 8/1/88, $85. Ward, 
865-3107. 

MAGAZINES, Cycle World, Vbl 1/1 thru 
Vol 15/12 (Jan. 62-Dec. 76). Reed, 
268-7484. 

CHILD’S BICYCLE SEAT, $15; Bell bike 
helmets: man’s large, $10, child’s, 
$10; 1500W Baseboard heater, $20. 
Roesch, 296-8248. 


FURNITURE: twin-size maple head- 
board, mattress and box spring, 
bookcase/nightstands, maple sew¬ 
ing machine table, maple chair. 
Sons, 294-3953. 

FOUR SOLID-CORE DOORS, 32 ”, 
new, slab, $25 each, all for $90. 
Falacy, 293-2517. 

TROMBONE W/CASE, several notes 
never played, $100; ski rack, mounts 
to luggage rack, $25. Carson, 292- 
5553. 

PACKING BOXES, assorted sizes, most 
used only once, $20. Peterson, 266- 
9524. 

25 ” CONSOLE COLOR TV, $700 new, 
sell for $385. Cook, 293-8805. 

LOWREY GENIUS ORGAN, music and 
cartridges, $3200; 23’ Prowler trav¬ 
el trailer, self-contained, sleeps 6, 
$3200. Hollingsworth, 281-5426. 

BANJO, 5-string Univox w/extras, $400; 
platform bed w/cedar headboard, 
$200; Sears large-capacity dryer, 
$250. Blatt, 281-9221. 

FREE LANDSCAPING BOULDERS, 
U-load, U-haul. Wbbb, 828-2271. 

CHRISTMAS ORNAMENT KITS, sev¬ 
eral designs, price range $7 to $15. 
Boal, 296-4660. 

SILVER CORNET, w/case, $225 OBO. 
Nation, 298-5605. 

COMPUTER, Commodore 64, color 
monitor, cassette and floppy disk 
drives. Koala Pad, joystick, $550. 
Reed, 821-0815. 

RUGER 22/22 WMR CAL stainless 
steel revolver, model KNR5 single 
six, 5-1/2" barrel, $200 firm. Smiel, 
865-9081. 

ELECTRIC TYPEWRITER, Smith Coro¬ 
na Coronamatic 2200, uses ribbon 
cartridges, 8 yrs. old, $45. Anken- 
man, 899-1592. 

DRAPES, white, white blackout lining, 
each panel is 85” x 108”, 13 pleats 
each side, $50. Rowe, 888-5971. 

SIMMONS QUEEN-SIZE MAXIPEDIC 
MATTRESS SET, $150 OBO; 4 sets 
of metal closet doors, free; carpet, 
neutral tone, $40; man’s bike, ^0. 
Odom, 883-5068 after working hours. 

SEARS KENMORE ELECTRIC DRY¬ 
ER, gold, 4 cycles, 3 temperatures, 
$100. Golightly, 293-5987. 

CUISINART PROCESSOR; mixers; 
Yashica camera outfit; swing set; 
1950s Polaroid; 2-1/4 ” slide projec¬ 
tor; floor polisher. Keener, 255-8482. 

BABY CRIB, $125; 4 tires and rims to 
fit Bronco II or Ranger, $75. Rome¬ 
ro, 298-7934. 

IBM SELECTRIC TYPEWRITER, $100; 
woman’s black western boots, size 
5-1/2, $20. Cooper, 299-1848 after 
5:30 leave message. 

SWING SET, heavy-gauge steel w/ 
detached slide, $75; moving boxes, 
all sizes, $1 each. Brady, 828-2262. 

TOOL CHEST for pickup, about 21” x 
62”, $25. Berman, 296-5640. 

S&W 586, 357 - 6” barrel, nickel, w/ 
shoulder holster, ammo, $275; Rem. 
30-06, 700 ADL, 4X scope, $175. 
Farmer, 898-2340. 

MAGNETIC SIGN-MAKING OVEN, all 
lettering, electric. Carson, 892-9895. 

WROUGHT-IRON ENTRY LIGHT, $15; 

8- piece junior Girl Scout uniform, 
accessories, size 8-10, $20. 

TOYOTA MODEL KS901 KNITTING 
MACHINE, w/ribber and stand, $250 
OBO. Anspach, 296-8712. 

BEDROOM FURNITURE: queen-size 
water bed w/12-drawer stand, pad¬ 
ded frame, mirrored headboard, 

9- drawer dresser w/tri-fold mirror, 
night stand, $900 OBO. Danneels, 
292-1548. 

GOODYEAR TIRES, F78x15, Power 
Streak II, new, $25 ea. Reif, 299- 
2665. 

WATER BEDS: super-single w/6-drawer 
pedestal, queen-size w/brass trim; 
microwave; recliner, mauve; bamboo 
chair, brown. Lovato, 836-3517. 

SUPER-SINGLE WATER BED w/12- 
drawer pedestal. $100; Tru-Spoke 
Cad wire wheels, $350; 80 yds. car¬ 
pet, $140; Panasonic stereo. $125. 
Mitchell. 884-4219. 

DINING ROOM FURNITURE: trestle 
table, 6 ladder-back chairs, 62” buf¬ 
fet, $800; fuel pump for ’82 Dafsun, 
2.2-litre, 8-plug gasoline engine. 


$20. Holmes, 292-0898. 

BYCOOL AIR CONDITIONER, $150; 
swivel TV stand, $15; Holiday Ram¬ 
bler trailer drapes, 7 pairs, brackets 
and rods. Gregory, 344-1436. 

O’KEEFE AND MERRITT GAS RANGE, 
$75. Johnson, 296-1917. 

FURNITURE: 8-1/2’ couch. $60; swiv¬ 
el rocking chairs, $40 ea.; table 
lamps, 3-way, $15 pr.. Conn saxa- 
phone w/stand, $230. Bonahoom, 
296-4450. 


Early Deadline 

Because of the Labor Day hol¬ 
iday, the deadline for all ads and 
other LAB NEWS submissions 
is noon on Sept. 1. 


DARKROOM EQUIPMENT: Vivitar VI 
enlarger w/dioptic color head, Bese- 
ler color analyzer, 2 timers, motor 
base and processing drums, com¬ 
plete, w/all accessories, $375. Mill¬ 
er. 883-0218. 

MICROWAVE, Whirlpool, 3 yrs. old, .8 
cu. ft, 500-watt, $199 new, sell for 
$85. Wagner, 292-5638. 

FOLD-UP BED, 3/4-size, used once, 
$75. Tucker, 256-7850. 

APPLE II , 64K, 80 col, 2 drives, mon¬ 
itor. modem (also acts as synthe¬ 
sizer and RS232C port), printer card, 
$750. McCarty, 823-2926. 

BROWN BEANBAG CHAIR, $10; clas¬ 
sical guitar, $50. West, 292-7091. 

DINING ROOM SET, pedestal oval 
table, 3 high-back chairs, all solid 
oak, $300 OBO. Garcia, 898-2605. 

POOL TABLE, slate, regulation size, 
$150; remodeling surplus: 24” x 48” 
skylights, doors, etc.; air hockey, 
$25. Atkins, 298-5762. 

KITTENS, born July 1, male w/gold 
stripes, black male, gray female, free 
to good home. Cusenb^, 839-9387. 

BOKHARA-STYLE PERSIAN CARPET, 
200 knots per square inch, hand- 
woven, silk wool, $400. Herzer, 292- 
2857. 

ELECTRIC MOTORS, assorted hp; 
Simpson model 1699 milli-ohm- 
meter. Silverman, 298-1308. 

WOMAN’S GOLF CLUBS, Northwest¬ 
ern. RH, 3-PW irons, 1, 3, & 5 
woods, putter, bag, $75. Varga, 293- 

CRO DUMONT 224A, $35; Panasonic 
VCR, model VT1100, $35; Klipshom 
speaker, $75; charcoal grill, $15; 
slant exercise board, $10. Jeske, 
299-2810. 

UTILITY TRAILER, built from LW pick¬ 
up bed, $375 OBO; pipe rack, fits 
LW pickup bed, $200 OBO. Snelling, 
294-6161. 

’81 JAYCO JAYCRAN FIFTH WHEEL 
TRAILER, 28’, queen-size bed, 18’ 
awning, hitch included. Waite, 867- 
5953. 

JET SKI 440, reconditioned, new paint, 
cost $1650; 2-ski trailer, cost $550; 
sell both for $1600. Fisher, 298T)526. 

MOTORCYCLE HELMETS: Shoel, $75, 
Bell, $35; Enduro boots, $40; motor¬ 
cycle carrier, $25; child bicycle safe¬ 
ty seats, $6. Murphy. 294-3667. 

GARAGE SALE: clothes, tools, books, 
misc., 8919 Cordova NE, Aug. 26 & 
27, 9 a.m. to 5 p.m. Prusak, 296- 
1571. 

RIFLE, 7mm Mauser, 7x57, bolt action, 
3x9 Bushnell scope, $200; king-size 
water bed, hardwood frame and 
headboard, complete, $75. Meyer- 
Hagen, 293-7339. 

N-SCALE TRAIN SET, w/4 loops; Dana 
60 differential w/Ftositrack. Hardin, 
821-6186 or 296-1078. 

.357 MAGNUM RUGER, Security Six, 
stainless steel, Pachmayer grips, 4” 
barrel. $185; Beretta mod. 950, 
.25-cal., 2-1/2” barrel, 8 oz., $90. 
Mooney, 281-2612. 

CHAIR AND OTTOMAN, brown and 
orange multi-colored print, $100. 
Smathers, 298-0613. 

KITCHEN SINK, gold, $25; chandelier, 
candle type, $50; ski rack, for small 
car, $25; coffee maker, GE automat¬ 
ic, $15. Benjamin, 293-5578. 

PRESSURE COOKER FOR CANNING, 
22-qt., Mirro-matic. Mikkelsen, 881- 
3921. 


HOLOGRAPHY SETUP Class II 5.0MW 
laser, mirrors, lens, splitter, some 
supplies, 30” X 48” tension sand 
table, $595. Garberson, 292-0078. 

SEARS UPRIGHT FREEZER, 15 CU. 
ft., $200. Perea, 821-9182. 

QUEEN-SIZE WATER BED, looks like 
regular bed. $250 OBO. Levin, 897- 
7145. 

HITCH, receiver, Reese #35119 for ’71 
to ’85 Ram Charger or Trail Duster, 
$50. Olman, 884-4663. 

TRANSPORTATION 

’84 S-10 BLAZER, 2-WD, 2.8L, V-6, 
PW, PL, tilt, AC, PS, PB, AT, AM/FM 
stereo. Richardson, 293-4219. 

TWO BIKES: one man’s red, one wom¬ 
an’s sliver, both Free Spirit, 3-speed, 
28”, $35/ea. Hollister, 296-8055. 

’86 VW GTI, 28K miles, 5-spd., AC 
white; ’86 Chevette, 18K miles, 4- 
spd., AM/FM cassette, blue. Doug¬ 
las, 281-1031. 

’70 FORD BRONCO, 4-WD, rebuilt 302 
V-8, 3-speed manual, new paint, 
AM/FM cassette, CB, dual tanks, 
locking hubs, $3900 OBO. Romero, 
1-864-6254. 

’79 CAMARO RALLY SPORT, blue, AC. 
PB, PS, AM/FM cassette, 85K miles. 
$1200 OBO. Brooks, 298-3294. 

’81 KAWASAKI KZ-750, $1200 OBO. 
Brusseau, 892-6840. 

’84 FORD LTD, V6, AC, AM/FM radio/ 
cassette, intermittent wipers, PL, 
tilt, cruise, 38K miles. Lemen, 293- 
3487. 

MAN’S 10-SPD. BICYCLE, 19” frame, 
27” wheels, $100. Chu, 293-1222. 

WOMAN’S BICYCLE, 26”, balloon tires, 
single-speed, coaster brake, $30. 
Reid, 268-6506. 

’72 BMW R75/5 MOTORCYCLE, gar¬ 
aged, new battery, extras, $1295. 
Black, 293-2755. 

’79 MERCURY COUGAR, one owner, 
cruise, negotiable, asking $1550. 
White-Ward, 836-3124 mornings. 

GIRLS’S SCHWINN bike, 20’, $20. 
Bradley, 293-9586. 

3-WHEELED BATTERY-OPERATED 
VEHICLE for disabled or handi¬ 
capped individual, battery charger 
included, $3000 new, sell for $1500 
OBO. Chavez, 275-0490. 

’84 KAWASAKI GPZ750, new Dunlop 
tires, $1250. Wiseley, 839-9203. 

’76 PINTO HATCHBACK. 4-spd., 68K 
miles, one owner, $450. Reedy, 

298- 2372 after 5. 

’65 CHEV. NOVA, 4-door, engine needs 
work. Golightly, 293-5987. 

’83 CHEV. S-10 short-bed pickup, 4-cyl, 
AM/FM cassette, extras, $3300 
OBO. Nickerson, 888-4159. 

’74 TOYOTA LAND CRUISER, 4x4, 
103K miles, extras, $4000. Wilde, 
281-4511. 

MOUNTAIN BICYCLE. Keener, 255- 
8482. 

’85 JEEP CHEROKEE, 4-WD, automat¬ 
ic, AC, new Michelin tires, battery, 
brakes, shocks, $9700. Martinez, 
888-3067. 

’79 MAZDA 626 SPORT COUPE, 5- 
spd., AM/FM cassette. 78K mile, 
$1400. Braasch, 268-8416. 

MONGOOSE BMX BICYCLE, 20 ”, 
Chromoly frame, alloy components, 
wire spokes, hand brakes, chrome 
finish, $150 OBO. Stevens, 883- 
0480. 

’84 CUTLASS SIERRA WAGON, 3.0 
V-6, 8-passenger, AC, stereo cas¬ 
sette, PL, PW, below book. Finley, 

299- 0739. 

’83 CHEV. S-10 BLAZER, 4-WD, V-6, 
4-spd., AC. PS, AM/FM cassette, 
luggage rack, trailer hitch, $6100. 
Simons, 821-9343. 

’83 CAVALIER SW, fuel-injected 2L, 
AM/FM cassette, cloth interior, tilt, 
61K miles, $3000. Bonahoom, 296- 

WOMAN’S BICYCLE, 26 ” standard, 
$40. Wfest, 292-7091. 

’82 HONDA GOLDWING, all chrome 
and gold, garaged and covered, 
extras. Garcia, 898-2605. 

MAN’S 10-SPD. BICYCLE, Murray. $60. 
Reid, 268-6506. 

’68 FORD FI 00 PICKUP standard trans¬ 
mission, $1300 OBO. Warren, 265- 
1423. 


■88 FORD 3/4-TON PICKUP, 4x4 XL, 
351 FIE. 6K miles. Gallegos, 891- 
9669 or 293-7945. 

’58 CESSNA 175, GO-300A Continen¬ 
tal, TT-2507, SMOH 698, current 
annual, $12,500. Cyrus, 836-3947. 

’84 BUICK CENTURY LTD., 4-dr., V-6, 
loaded, 37K miles, original owner, all 
records. Boyd, 298-4712. 

’86 FORD F-150 PICKUP, AT, AC, PS, 
PB, AM/FM cassette, 23K miles, 
$8300. Reilly, 298-6517. 

’79 FORD CLUB WAGON, AT, PS, PB, 
AC, AM/FM stereo cassette, rack 
and ladder, $2150. Anderson, 883- 
2647. 

VOLKSWAGENS: '74 w/suntoof, $1500; 
’72, no engine, $850; ’70, damaged, 
$300; early 60s, wrecked, free; fish¬ 
ing/skiing boat, extras, $4000. Har¬ 
din, 821-6186 or 296-1078. 

’71 FORD PINTO, German engine, new 
tires, 105K miles, $450. Benjamin, 
293-5578. 

’79 ARROW PICKUP, 4x4, accident, 
Dana front axle, transfer case, re¬ 
cent valve overhaul, 4-spd. Mikke¬ 
lsen, 881-3921. 

’75 DATSUN, 2-dr., brown, new Miche¬ 
lin tires, 75K miles, all original, 
32-mpg, 4-spd.. AM/FM tape, $1100 
firm. Kerschion, 281 -1671. 

’84 PONTIAC 6000LE SW, power every¬ 
thing, 3rd seat, wire wheels, wood 
paneling, cruise, tilt, AM/FM cas¬ 
sette, 56K miles, $5875 NADA, sell 
for $5800 OBO. Bishop, 294-4745. 

14’ COPPERHEAD SAILBOAT, w/tra- 
iler, 2-person, similar to Laser, $775. 
Andraka, 294-2618. 


REAL ESTATE 

3- BDR. HOME. 2 baths, 2-car garage, 

FP, storm windows, 1/2 acre, fruit 
trees, 8-1/2% assumable VA loan, 
$78,500. Hesch, 268-6122. 

4- BDR. HOME. 11516 Molly Brown NE, 

LR/DR, FR w/FP, 1 -3/4 baths, 2-car 
garage, sprinklers, views, H. Hum¬ 
phrey, Eisenhower, La Cueva schools, 
10% assumable, $122,900. Chu, 
293-1222. 

LOT near golf course and fishing pond, 
Pendaries resort area (west of Las 
Vegas, N.M.). Worden. 881-4486. 

3 BDR. MOUNTAIN HOME, brick, tri- 
level, recreation room, 2 FPs, en¬ 
closed garage, well, 1 acre. La Cueva 
(Jemez Mountains). $105,000. Bas¬ 
sett. 898-1840. 

CUSTOM 3-BDR. HOME on one acre 
in far Northeast Heights, horses OK, 
$165,000. Baker. 294-3334. 

3- BDR. DOUBLE-WIDE MOBILE 

HOME, FP w/heatilator, 1-1/4 acre, 
corral, well, septic tank, Los Lunas, 
$48,000. Ward, 865-3107. 

4- BDR. HOME, Laurelwood, 2-1/2 

baths, 2-car garage, assumable 
FHA loan, $5500 down. Lupinetti, 
836-5315. 

3- BDR. HOME, NE, formal LR. DR, den 

w/FP, landscaped backyard, 
$119,000. Boal, 296-4660. 

4- BDR. CUSTOM HOME, 2-1/2 baths, 

mountain views, Tramway/Candelar¬ 
ia area, new carpet, furnace, and 
exterior. $149,900. Dean, 298-2045. 
3-BDR. Home, 1-3/4 baths, LR/DR, FR 
w/FP, garage, 1670 sq. ft., foothills 
area, $79,900. Hannigan, 292-2645. 


WANTED 

COPY of 'Every Great Chess Player 
Was Once a Beginner ”. Lieberman, 
299-7739 

FIRST-HAND ACCOUNTS of adven¬ 
tures of Pancho Villa from people 
who lived in that era. Dietz, 345- 
0711. 

LADDER, 6’ aluminum or wood; 16’ 
extension ladder. Hines, 821-8592. 

FEMALE HOUSEMATE, single parent 
OK, 3-bdr. home. Frytz, 275-9917 
after 4. 


LOST 

HEASTON BASEBALL BAT, 34 ” long, 
33-oz., lost at Air Guard Fields 
8/2/88, has social security number 
and initials on top. Baca, 247-9969. 
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Have an Itch for Italian (Food)? 
Indulge It Instantly — Tonight 


WHEN THE MOON HITS YOUR EYE like a 
big pizza pie, that’s amore — and it also means it’s 
Italian Night on the patio this evening. Enjoy a boun¬ 
tiful buffet featuring the likes of lasagna (meat or 
vegetable), spaghetti with meatballs, stuffed pasta 
shells, veal or egg plant parmigiana, and manicotti. 
Bring the family; kids under 12 get a smaller por¬ 
tion for $ 1.50. Sounds Unlimited provides the dance 
music from 5 to 9 p.m. And remember — if you’d 
rather be wet than wild, C-Club members swim free 
on Friday nights until 9. 

PEOPLE ARE POLITICKING for seven slots 
to be filled on the C-Club Board. (Why not? Lots of 
folks are running for election this year.) Winning vote- 
getters will be announced at the annual meeting on 
Sept. 12 from 5 to 6 p.m. on the patio. Vote on week¬ 
days, Sept. 6 through Sept. 12, at the Club from 
11:30 a.m. to 1 p.m. (also 6-8 on Friday, Sept. 9) 

— or cast your ballot from 4:30 to 6 at the annual 
meeting. Free refreshments after the meeting while 
votes are being tallied. Current board members seek¬ 
ing reelection are Anna Bachicha (DOE), Alice 
Maese (133), and Jack Mortley (7521). Other nom¬ 
inees are Charlie Kaspar (ret.), Carolyn Lange (123), 
Ruben Muniz (143), John Otts (6222), and Mike 
Quinlan (7833). 

OLD COWHANDS FROM THE RIO GRANDE 

— and young ones too — cook their own steak 
(T-bone or New York cut) next Friday night (Sept. 
2) at Western Night. Other menu choices include 
BBQ brisket and chicken, or fried fish. The band 
with the noteworthy name. Trio Grande, plays shuf¬ 
fle music under the stars from 7 to 11 p.m. 

DON’T LABOR ON LABOR DAY — Instead, 
come out to the pool/patio area on Monday, Sept. 5, 
for a ‘ ‘Goodbye-to-Summer’ ’ party that’ll scorch your 


Aug. 26 — Zoo Music: New Shtetl Band, Eastern 
European klezmer music; 7:30 p.m., Rio Gran¬ 
de Zoo, 848-1370. 

Aug. 26-28 — “Santa Fe Sunshine,’’ adult comedy 
by Preston Jones, examination of local New Mex¬ 
ico art scene and its colorful characters; 8 p.m. 
Fri.-Sat., 6p.m. Sun.; Vortex Theatre, 247-8600. 

Aug. 26-28 — Bubonicon 20, NM’s only science 
fiction/fantasy convention; masquerade, auctions, 
speeches, movies, art show, readings, book sign¬ 
ings; 5-10 p.m. Fri., 8 a.m.-midnight Sat., 8 
a.m.-noon Sun.; Clarion Four Seasons, 256-7161. 

Aug. 26-31 — Ehecatl Aztec Dancers, “flyers” soar 
down and around 80-foot pole; 7 p.m. weekdays, 
6 & 8 p.m. weekends & Labor Day; Indian Pueb¬ 
lo Cultural Center, 843-7270. 

Aug. 26-Sept. 10 — “Three Plays Full,” Theatre- 
in-the-Making (education program of New Mex¬ 
ico Repertory Theatre) presents three one-act plays: 
“Strawberry Envy” by Kitty Johnson, “Out at 
Sea’ ’ by Vladmir Mrzocek, and “In Fireworks Lie 
Secret Codes” by John Guare; 8 p.m. Fri. & Sat., 
Rep East (3211 Central NE), 260-0331. 

Aug. 26-Sept. 18 — Exhibit, “GaroZ. Antreasian, 
A Retrospective”; 9 a.m.-4 p.m. Tues.-Fri., 5-9 
p.m. Tues., 1-4 p.m. Sun. (reception and gallery 
talk by artist, Aug. 23, 5:30 p.m.); UNM Art 
Museum, 277-4001. 

Aug. 26-Sept. 21 — “Dinosaurs in Action,” exhibit 
of four mechanical dinosaurs: adult and juvenile 
triceratops, brontosaurus, and tyrannosaurus; 9 
a.m.-5 p.m., NM Museum of Natural History, 
841-8837. 


sandals. Festivities start at 11 a.m. and continue until 
6. A BBQ buffet, featuring the finest of holiday pic¬ 
nic fare, is served from noon until 5. The patio bar 
serves up 50-cent beer and your other favorite liba¬ 
tions, while Sounds Unlimited puts out the happy 
music from 2 until closing. Fun and games all day 
long, with a lot of prizes to boot. As usual, for this 
last big blast of the season, members are admitted 
free; guests pay $2.50. 

SEPTEMBER SWIMMING — You can still 
enjoy a cool dip in the Club pools on Friday eve¬ 
nings (4-8 p.m.) and Saturdays and Sundays (11 
a.m.-5 p.m.) throughout the month of September. 
{Finally, we’ve rid ourselves of the belief that Labor 
Day automatically means a complete pool shutdown!) 
Official close date this season is Sept. 30. 

A GROUP OF WELDKNOWN ALLEY CATS, 
aka the C-Club Mixed Bowling League, is looking for 
more round-bailers to fill slots on a couple of four- 
person teams. The fall season begins next Wednes¬ 
day (Aug. 31) at Sandia Bowl (Lexington & Juan 
Tabo NE). If you’re interested in joining the strikes- 
’n-spares set, call Sharon Noblitt on 255-6113. 

A GOOD DEAL is what you get when you join 
the Thunderbird card sharks for fun and games; the 
wheeler-dealers get together for September sessions 
on the 8th and 22nd. Action starts at 10 a.m., and 
includes a variety of card games, plus free refresh¬ 
ments and door prizes — not to mention a lot of 
good conversation. 

THE BEAT GOES ON — the bingo beat, that 
is. Players go for big prizes at patio bingo nights next 
month on Sept. 8 and 22. Card sales start at 5:30 
p.m. Soup and sandwiches available at low cost, and 
the early-bird game kicks off at 6:45. 


Aug. 26-Oct. 10 — “Spectacular Vernacular,” tra¬ 
ditional desert architecture of West Africa and 
Southwest Asia, exhibit circulated by the Smith¬ 
sonian Institution Traveling Exhibition Service; 
9 a.m.-4 p.m. Mon.-Fri., 10 a.m.-4 p.m. Sat.; 
Maxwell Museum of Anthropology, 277-4404. 
Aug. 27-28 — Fiesta Artistica: food, entertainment, 
arts & crafts; 10 a.m.-10 p.m.. Civic Plaza and 
Convention Center, 768-3490. 

Aug. 28 — Zoo Music: Albuquerque Municipal Band; 

2 p.m., Rio Grande Zoo, 848-1370. 

Aug. 28 — Arts in the Parks: Big River Boys, Robbie 
Weinstein, Flights of Fancy, Village Dancers, and 
Red Hot Peppers; 2-4 p.m., Ridgecrest Park (Car¬ 
lisle & Ridgecrest SE), free, 764-3490. 

Sept. 9 — June Music Festival Benefit Concert: vio¬ 
linist Leonard Felberg and pianist Arlette Felberg 
performing works by Brahms, Beethoven, Faure, 
Bartok, and de Falla-Kochanski; 8:15 p.m., Kel¬ 
ler Hall (UNM), 881-0844. 

Flush with Money 

After a hard day at the office, more working cou¬ 
ples are rushing home to the bathroom. Not just 
any bathroom — a hedonistic "high-end’’ bath¬ 
room with features like marble walls, stereos, 
VCRs, and dual whirlpool tubs. 

[Interior designer] Doris Bachmann of Hackensack, N.J., 
who specializes in sumptious spas, charges anywhere from 
$25,000 to $95,000 for her creations. 

Luci Globus, a consultant to American Standard Inc. who 
keeps an eye on market trends, finds all this ironic. “The bath¬ 
room was the most Victorian room in the house,’’ she says, 
"and now it’s becoming the sybaritic center, the place where 
people go to pamper themselves. ” 

Stephen MacDonald, Wall Street Journal 


Take Note 

As part of KAFB’s celebration of this year’s 
Hispanic Heritage Week, a Hispanic Organizations 
Seminar is set for Sept. 20 from 8 to 10 a.m. in the 
East Theater. Members of IMAGE, GI Forum, 
MANA, and LULAC will present the rationale, his¬ 
tory, goals, and objectives of each organization. For 
more information on the seminar or other Heritage 
Week events, call Pete Casaus, KAFB’s Hispanic 
Employment Program Manager, on 4-2909. 

* * * 

This evening at 5, the Sandians Club is hold¬ 
ing a “Get-Acquainted Pbt Luck” dinner in the west 
part of the Coronado Club patio. The Sandians, a 
women’s social club, is open to all female employ¬ 
ees and the wives of Sandia employees and associ¬ 
ated contractors and consulting firms. For more 
information on tonight’s dinner or the club in gener¬ 
al, call Karen Ruby at 299-0767. 

* * * 

Teddy bears to teen crises, fatherhood fears to 
“professional moms” and single parents — and 
more. Parentcraft, an information and support pro¬ 
gram offered to parents by the Division of Family 
and Children’s Services, Inc., has a new catalog 
describing nearly 100 courses for families with chil¬ 
dren of all ages. Call 243-2611 for a copy of the cat¬ 
alog and further information. 


Retirement Seminars 

Steven Stubbs and Michael DeVincentis of 
Dean Witter Reynolds will present a seminar, 
“Planning for Your Retirement,” on Aug. 31 
at 5 p.m. at the DWR office, 6400 Uptown Blvd. 
NE. Topics include IRA rollovers and Dean 
Witter’s new retirement planning tool, PRIME 
(Pre-retirement Income Management Evaluator). 
RSVP to Steven or Michael on 883-0123. 

Fred Lancaster of New York Life Insurance 
Co. presents another seminar on retirement plan¬ 
ning on Aug. 31 at 5:15 p.m. at City Center 
(6400 Uptown Blvd. NE), Suite 590 West. If 
you plan to attend the session, call Fred on 
883-5757. 


Retiring and not shown in LAB NEWS photos: 
Louie Armijo (7412), Francis Thompson (9223), 
William Walker (DMTS, 7526), Robert Roberts 
(7242), Robert Sowell (1834), and Vincent Hansen 
(5231). 


Events Calendar 




JIM SALAS (2512) WASN’T CHASING BALDYS when 
he scored a rare double eagle on Hole 12 at the 
Tijeras Arroyo Golf Course on July 6. Jim used a num¬ 
ber 3 wood twice to accomplish this 100-times-as- 
rare-as-a-hole-in-one feat. A double eagle is a score 
of three under par for a hole. 




